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CONDUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a device which can 
detect a three-dimensional space in the 360** circumference of 
the internal surface of a conduit with high resolution and clearly / yyyyy /j/ jj/j ^^ fT^^// jjja 
display a defect, such as the crack, particularly, in the * /'fi, Vii >lr«i < 

circumferential direction. " 
SOLUTION: A video data inputting device fetches the image 
data regarding tiie wall surface 1 1 of a conduit 10 by means of a 
video camera using a two- sheet hyperboloid mirror or fisheye 
lens 61 as an omniazimuth sensor and, at the same time, the 
voice data of an operator corresponding to the image data. A 
development processor stores the image data, draws 
development at every frame by correcting image distortion by 
correcting the deviation of center point, inclination of optical 
axis, and the depth direction of the conduit 10 caused by the 
omniazimuth sensor 61 from the stored data by means of a 
development correction processing section, and draws a final 
development by synthesizing image data of a plurality of frames 
by performing data matching for adjusting distortion among the 
image data of the frames and adding character information from 

the image data and character information on damage discrimination from a voice processor. 
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me 3vm»tz^^t^LtcA\ ms (a) k^^tj:' ie. ®*'C»#.©ifjE. !smimiEm^ttih, otk 

iie 1 i-Yy—:;'-fe>-9--6 3©a$c-gtto*a.iEu>a [0020] ®i^-gii$:ft(*i©SiE (las) ■.mwio 

a{cieft^•li«/i:^{)©'; ^-u>X6 21•/^atSJ:'^ ttS (Z. /S) 3!»6> *j<7*ii*s«itfiiti-liLfctt 

{CLr 4> C©2aSZftii^6 1 «. -ewRMfiiS. '. !BI^©»X©||,^0m{C3tl..r©A«flS (a 1 . ./3 

3S8wii(=t»«7eicsa^?sti. {-©^ssuffiMwsTe- so .1 )&**.*. 05{cfct>T. m»A&uififsmxo(p 



I. r-i^tmmRi onm (z. &) jcwt 



a l = aFcsin( 



±Vr* +(Z^Z0)* 



) 



$1=0 

[ 0 0 2 1 } <3itN:v^.C!)l«iE (H'e-) Aitfle-<-a 
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*i. /3i) *fe*^7fwn§?gt»i-C''iWc; (Ax. 

AI*ftfi Ca2; /3 25 «;^5; @6 (a) (b^) 
( c ) 'SCTjktXbiC'l 50i^>t\=lAi'iii" 

1 0©tf'C<*ie)xW:^iS){cAx! ytt^^fcASr^dwr 



a 2=arcsin(± 



J(R-sih(p-l)^"A x)^ +(Ra^g I)^ hyf 



, ^^ski(> l)- Ax)?;+(Rcos(P l)-A;yf+'(Root(a l))t. 



2 =ar^in(,- 



;«sm(/3 .1)- Ax 



I ' -y(R8tii(^iS I)- Axf +(Rcos(j3 1)- Ay)' 



;a4.: 



l»fctm^©*^'5^»<^WDm{C*f.l/t©A«ftfi'("a ■ 20 

5*i«e^fcJi^:- 'jirai!iffiiafk^fci^ro:©M"#fti;'!' ■ 

{0 a. 0) (CT^S. )i«5SZWO0 (SHItetC*^-?.- 
(3 3 = (8 2 0 3 — • - ■ ■ ' • " ^' • ' ' ■ ■ •' 



.•c'f-'i-'.SK 



(3 4 = arc(an( ' " ' " ;^ . . „ — ) 

O l Vi J c)os(0'd)-tan(a 3)sin(6 a) 

a 5 = a 4 " ' 

(35=i84 + 0|8 ^fr"-.' • 

[00231 ®2mMmm6 1 ©sus^ m i ) 



■. ii': . .3- ' 



(x. y) 



- „ •'tan(a'5)(-'a*c+a'bJ(t^a 5))'+ )' 
. tan(a. $)=.-^— ^ 



:^ iix - t'Xis i ri ( /S:-5 )= := f xSt an ( a 6)-X s-*ff 5:) r 
1 - x'gVs^ <'(3 5:F-='"f i>«-t'a:n ( a 6 ) >x c o's 'CjS 5-) ■• 



\^rti3jt^3b -dftji/fc i -i- A©a»(i,' J& 8-1. 

(b)Rt>-|19 (a) «:^-rJ:^(C. m^^T-'-t-yK" " 

(x; y) K*fa?r^liM0i©ll^.'iS. (!mr n^ -40 

fiWSi. a4©;6fflISi'o®9r.(:b) (c^ti^^ci 
K10©fi$^iSifcMWG'ifc®IB&t&€;? ifetec ^S-J'' 
(a) (b) tcfcurv *tt»f6iimm©»l$ft";- 

[0024] ttJ:© J: ^ Jil^0©fPfi5JBffJ?r. 3)11 - 

mmtm^mMtbi ®i^s*(fii©«iE. (a^-c^^ a 
AJ. t©'>%. mmt^'mtom-itsiftsicm ■ so 



ctr. Hi-2{cl£sJ#«J6i-«ii»©s&»)©IS{c. 
g4)l*©ii>?ctvtftt,»fd:H«gP^®*'&B(»)3i^!^. ■?• 

nKm>^sse^*i)to jiS &f tcT s /car* 

C«>??ffi{cJ:ia{3C;. ">4Eri;©gS*«/M8Kl/. 

[0 0^25.1 ogfteC *^W£'J:'S=R(*WSia®^^-|ISfi 

- ^rg^isa 3 6 i > jspBaisass 3 ? i . t^ji!^ 

II&3 8.iifilg30iHs^;»g3!9 tO^rxomtPhm 

[O-OiaJeci iJKtf5f?-»A:<jigB3esj, \^f:t 

f 7 + 4- O.lt + + T"?^ V ^- K 4 1 ht£ ») , t 

igi o©®Ei io:)tta*5^-rii®7'-^i'©ffiK. -i^^t 

tt8il-e©te©Sffil l®ttj5i«:Sl?StSt--^l'-f©W 



(7) 

U 

^7 3 5Aiiffll,^A:iDi 76liS-3'n*SC L/tfJ.fS^i'tC 

V ^ f/S54 6 i\ m^ic^mmms e * ^©s: 
isa I tiria-f - v v ii'gi54 e t^mm^mm 

[00273 mu^spmm: a, s aj, . trf'^-ri- 20 
9 <!: , c o#^-f - $ e>«^*isgiv*!ia^5^^ m i 
M 1 1 ©a(s©i^^?!^fJ5Eir^«^*«gi55 1 i. &©■ 

gg3 9tt, M^SIil;tia55;3.i..-t-i'-5-4i, - 

[0 0 2 8 3 .:^-mmmic j:^mmE\'^m^=&s m 1 ■■; 

1 ©7.0-?: ♦ - htm 2j©S»?g®K:<k D KMfS. i-r 30 

( 1 ) !mmmti>i ■ • Tv: V •; ■ : : - .■ ■ 

( 2 ) •t^t'f-itKfj^mS 6 (OX^f^f v + 40 : i. 
'<U-3f©§^m#*-A:*3t%. C©i»o ifettitKSt -' 

0 oiScirsi. -StSSSibr \:omxm?>. . r; 

(3) ii»-fr-*tt; lllgS«a^S3 7;©iii«7=-f y 

f'-$iB^Si54 9K€n-en^#$ns... ;■• ■•• 

[002 9] (4) ^^.f'r-:$gEigSP4 9©.§^7'-5f • 

( 5 ) mm^m v-cmmnmt?>,^m-^.m^-. 
m*o©i*«. m^m<Dimt&bx-og-^f^i)-m . 

( 6 ) mtnf- $i2^8S4 2 ©smf'-.f ts:? 
saiiMISl! 5 6 icxrmim. y^T^^n^.^ 3- 5 ©il- , 

[0030] (7) mmsmmms&rzi. .wsm so 
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fmB.tbX^^tZt^ (y esCit) 
©Sia^<'PS)5'^3i<^. KOiiS/jl^it (n o©it) 

\t. ■{m<o\iftf-.^mmm^m.t^..r 
( 8 ) SIBaffliaS t .Urffiffl*^ * t* ( y, e s ©4 
«. :i:)3i4-fe>'1f-ffiMKItijMa8l54 4-CtiiM 

T2lBRiiiIli56;V*fflivrt?E-i ooSM 1 1 

*'C^*©*iiE, 07{cm-rffltffliEo#iia«:-r*. ii 

^R7;-3?.©jg|§?!^K,- ,S 1 2 ,(-a') :®J:;5K. i 1.7 U 

««c 3Lai'«f?B)W^ji LMAjfrnrnt $cs,' :c©ia 1.2 

(a)r.{C^1-Mig^tel.>-C, 5 7«ili=i...5.8«i''7 

9 i-.. 5.9 6 0 (Iff n-c**.:;-] 7:ur-ASo., 
jiiMii«i7=.-aftt, ii5gf'-*satgafr4.5.eci2tes.ti 

[003 1 ] ( 9 ) mmi&m^, :m.^m?i:m:tii'tc- 

»«c. HI 2 (b) Km^i ^181^7 W-'i;-^©!! 

gas mmM)m>m i §b Ktf 5 c i -o-. ^gsoi® 
m^mt L x^mL i,^ jt, ^-.k t'*;'::c*\{c . ..y * 

'JSa®gn^fti{^14®f6l±7!)i|aiDnS. 

( 1 o):m^m-i&mi.-^ftt. -1 1 2 ( c y^cmtji 
'mnm.fi i'©i;c¥t»«-f>tms«s-3' s .©s^*^- 
( 1 1 ).c®^:5(cu-c»e)hfcSBint«{*.. juraa 

latfgH 8 {i:J5tt3.n«-o .; : .i ; ( ■ - ,-; .• 
[ 0.0 3 2.]. ( 1. 2) HP^Iia^S^aS TJ^v^lS^n/r, 

^mmAt. .Mggim:t;i^3-g©iigS@tB:^#5 3. 
1$cco$^©i£KgEi-5.. - • • 

■ ;1 )-: 1/ 1< 0;0. 0~'2/r0 0i0.®ffiRi:?A3^i5-f'q 
-;^SE±{C, . iflg.l Oi©g e A«2 0 ffi^t#{C> 

t'f':^-?^- $A??.©]siaiim4{iii* mf\<^^mts. 

2) ISI-ltLhtc, iI»-f-.;S«*j4:Df#^f=-f 

iffRyiUbaj. mwf*\.t£ii) *Msa^tts. 
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[0033] (13) ^Tt^- ^tmj^^^') ^^K" t^7t:f 3 5 ^rl^li rOCDF^gpcfi^r : t^r>^ 

Oii-To IK^a^ts-^^tjClS:* 1= (i OfeiCSLfcii^ (y- e ^ ' ^ ^:3 5T?J^U:/tSj^%Rftix'm^^a-x '= 9 OS. S'J^S 

fco >o*ui ccc3Ji!*'(cii5t^ t (5>'-c?»%«: . ^©k «ri^^^w^*/T^-u-*fc^). a r-4:<D-i 4a«. n^m 1 

fi«l^:>XC?)SKMC&«^:^ 'acir. OSligHST^I^ 0 v^^^Tf^b^ W\ 5 Ca )0 1 4 b t'7^:t/7 

j£:«:«ei^)*; ^iv'$ii^.r*-:i^r:rfcitti, i ' ^. \ [ o o 3 :6:].«vha>i -^'td. L:g:&^4-fe>i^-r^i it:jg.g| 

[0^0 S<5'3 2; ' > J ' - '20 v>i^6 mffimi^y^iffi^ccW&. . .V ... 

( 1 j»2**«SWC^i<^ ffl ^ h ^tf^*"/? 3>SV t^co^^ .V (3 >fflSi;^ tr*^ (tjfMggj!®;' :^ - ■ ' . 

ism (^1^3 (a)::ie:font 5*Mffl) [ o;o-:'X9'r^'^5^tftH22^^*^=BiL^U^^ m^^imM 

7fo)^AIit*'&ASiffl6^^8:%3SU:^*^^^ ' ^n^ct^fS^r^S't igr.crc;vBL6A('a) X«:(b ) 

UTi^So ccD<i: ^ {c«^$nfcjtigU:;^*6 'iJi.^^I^ 7 0 ?rKgcT-s,:3-5^t. DO (jymifimmmi 
ma'xWa .lT5«a^^^ i"ri*4 5Ki7i?»'-l^f *^t8B»i©iaft:^ IB 

[ 0 0 3 6 :] vca>mig>:>'X6 i'4ott^^c«sii«iil^av n |j^sti®»7/4.a br*jj«rt HSic^su 
<D^»mifi^ Lfc^^LM V h b/t-£*'cDiii»'f X. >^2-«SffiffiMi<»e«f«^:&fi'fe^*- 6 ^St' ti- 

atCttW'TSnWl&.Si ' HI^. .fe^aaKfl^^am/a'xOiS [ 0 0;4 0:]::friS^W^SP7 3 K:ii;^-ecD^{cr# S 



[0 0 37 ].(2^sg©Wiii ocoSMi ifitBtv 'S • 50 Eu>^X6 r©fr:^^cjCft:U':;^^^ 2«:^ttrsc<!:(c 




• (a ^ a min) 



6 (a )( d )CC^T J: 0 (C , ■mff-^ e^SS® F CD J: ^ (c 



(a max— a min) 



(9) 



15: 



tmnv>7:i2<j)Wi^m)^cth-cih. tic. 
ffi^*ffli-^riii©s»l3fe*eil*3-a-rfej:ub> . * 

•C02|5|©HW*?re«t$-&rfcJ:< :.S«ll»»fB!£ 

sn«ct,>, 36{c. -0i,6 i(h) «:fet,>r> 0*£fj«: ■ 

[004 1] ■ • 

(t) ^nmt^ wmmi inmsLf^ 

- f %Bl 0 iitf tT'T?**^ ^ 3 5 K JlIB U > X6 1 

[0 04 3] A3) im$hft^~^f}>ibm.mSs£Mm ' 

c® 1 7 u-A«icie^Sftft:jSH0©#ii{|f!f-"r->Pig:r ■ 

[ 0 0 4 4 ] ( 4 ) mmmff-jm 4 t {c^ s mssjcx • 

•c. Bftf'-f©mJBftJci-<'n."*-D. SEs^^te 
ffifijr*5. • -'V^- • • ::t ■■, :t. 

(5) tf=**j<7 3 5©3^r*liCJ:SSS:|iraiiiE^ 
jiffliai54 4{CT*liELit©-C. HStT'-itmOii**© 

[0045] { 6 ) si^siJaaais 6*>f>©S:?mfB 
<j>htj.p>-r. mmmm i*>p>©t-^u-3fK:<ti# 

?^1t«4gEtftbfcX?tff«*fcilii0«:{W!i^5 J: ^ K ..40 

tifj: £) ©E5II% J: 0 -M WtltCftiS C.A *s-et 5, . _ 
[0046] ( 7 ) mmmmi^l Alt. i^fktjX' 
^35 ©*'C«^#€?i 1 0 ©*'C^35»6f *a?ci *©*£.» ' 

t©ttjE> :^:^{i-k>-y-<!:Lr©2JERflE«imft 

ffiu>X6 i©ii<fefta*s^i o©tt:^riSiia}^©M 

•r-5t©*»6«c*©r. t^?'**j'^3 5(C2ll3Rftn 50 
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[0047 j 8 ) ^T't^:^ 735 ©i1-ja(C; ■^iS 
H l<1.5:Jliirr5iatt,0ii?W6 4!&SW5C£{Cji- 

(9) 2ll5RSHiiXB3S&IBU>X6 1©SI*H6 5© 

®6 3±{C8)ibffi$*^i/tBS K-'^-.-J't^JW^MBfiiTS© 
**©#m?SB.X3 «c:- t}:^Smiife7 4*6^Lai^C 

•A*-ctS-. >'•• -'5 ■■>.'• < r-- ••• :<!: 

(10) 2mm^xmmi'>xQ i036tt±«cx 
-A.u>X7 1 1'Swsc: ifci: ;? fr^rS£llH»7 4 

(11) ; 2|gRftffl^tttJKU>X6 1 ®?S?ft±{Cj£" 
l4U>X7 2^ia:t:J'*C<!;.{i:J;t3, gJi^lifllHlR? 4© 

[HffloSl^i&lttig] ; : . ! •. T 

mi] :^m^ikfT^'mcm>,>t:>t\ft±i3&.-k>'f- 

m.3]' mmm^v^f&t?>im^m^mmTi>tctb(Dy 

[04 ]„^l3aMn(m,; W)- is^lJiWias ( z. 
/3) <ll©5?fSi-*it>S?diJi>0iS??0r&5.i- 

[0 5 ]i mmiio ^M'^ysmmjEsmotcA. mm- 

Ofta ( Z . /9 ) 6 , * •5tt^i^t?S^•'"!:^i"-aL fc 
tttSNF©l''<>X©^fiOni{C*jL'-C0AS*fta-.(a 1 . 
<3 1) %«*.5ftaf>©SiBgs-C*Si ' ■' 
[lae] cti'i:s^^©iiii£©fc»©Mgia-c> (a) u: tr 

firri3^77 3 -5 ©5iclt-rntfc^©miga, ; ( b:)- w; 5fe 
ttia35j*a*|fi]*> 5^*y 7 3' 5 ©TfettTh 

m©?,»igi^ ( c ) 3i£iM tTO-r.S:^[fi]i»>^a?c 
Kf'sJ-*^ ^35 ©ifettTfi«)iS©Si9^ia-C*5. 
[117] M#ffliE©?!:i!6©§i^gH:C. . -(a) tt; ef*^ 

*^73 5o<ity;)ig©iftBm (b) IS, trf't*^ 

735<i:. ffSlOi. 3 'JKjm t (O^^&Tvftm^ 
m. (c) «. l^9't*^7 3 5©MtMiE?riSiBJf S 

3 5®iyiSK^:«ra*>i^-iLr©-2S#?*ifiae i 

. tr^** ^ ^ 3 5 tCK L ffl 3 tifcli#[©S^H-C* 5 . 
[09] (a) «. 08{C^Lfc2^ftH®6 15CJ: 
(b) W> -E-©JSga0r&-5. 

(s 1 0 ] imm.i.^mmnwm.o^t^oy-'m. 
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07 18. 
CH I 1 ] 2t^MK:J:SSHHfPfiS(D7D-*i'- hr *IS^ffi®#©®aKS®lia^gi?§-r5fc»©feor. 
«>s. (a), s: ffHiotDSMi i^e^^j&yi^as-cS- 
Cili' 2 ] *%?BK:J- SSSSftfiSlOUffiS^T fc© I - . Kl/ro5ttSS©i4ma. .( b ) t5:3f*y 53 5 

@r*s.. •■ - J•^^••^■^..•H.i.;3••v•:l■• •. o^. [^?#<Dij^?li■^ ^ . • , ^. . -.o -- :■ 

(B13].3S^IS{CiSS?g^3ini»®5liSi®©|i2 10-m'.l.l-"Sai,i •12air-2b. -I'^cC l 

^{1*Si§3-3rSfc»©fe©Tci -(a)ta;i^l^f'3f*;» n 2d--7'f>,fe>-!J-*>5. I3a.. .13b.. 13c\ . 

7 3 5 <r>^iC±-^&M i {iiX ©ISlEi»^C6 K ^ 13d -Sfflli*. 1 4 - i' 7 l- 4 a ••.•Hl^i: 

^ffiDffWfctmoSiPlig. (b ) «. ffc^ffilBS&m. 10 0©J'7f f." 1 4 b-tf-ft5!;;>'-7 3 5"C!ftUtell« 

axi: &>J^^llam-L niasj^HOliilBa. . ©i'7 i'. 1 4 c-j||g§0©* 5 i', PS- -S^ 

(cyntt.ii^itiJA'y^&lX.^bSittx^miO&ie - SU. l 7■•■llIISjEt'^V5v*y7. 18 - U-;k 2 1 
0f*5. '-..r'c;.^ n' H- <««-)\t 22"-'-5fo-^. 23 -CC 

CH:r.4j Bi«!XBia 1 3 «:*stt«trr**;>< ^ssif D*y-5. 2 4 -ahi/.? •9^.-- 2 5 -.^mm=^^ f 

cms] (&) it. ■mmiQ<Dmmo^§i^-^ •■• ^g-^u-A^ituA, ao,r"7u-Ayt'; 

fH. <b) tt. IIM«©JIIKar*Sfi V- t ii-Ji-. '■ B. 3 5 - -5, 3 tf^-^A^ 

[0-161 ^micj: hnmmmi^mmm&oi&o-., : g. 3 7 -Mpg^*!!®^; ..3 s r-^mumi^. 3 9 

mm»'k^bmfclb(Dmm. (b) tt^2liS.';20 +-i'i??:?:***-rKiO::42:-ii»f'-$ia»8B>.,44-S 

ftffi^©»i^l!fi^Smii{|!'&S60ffl* /&«.©KilB>; fjl igffliEfflaa5ii4-5 v.-MBa-^^=^'f.i81tg|5. H;4 6 - 7=-. ^ 

( c ) B, as^Hffi 6 9 (cmmm^i 5 iiri^stsiigs v v ^p^s^.^ ^la-mmmfSiB. 4 s -mmmim 
7 4mi^ at, ft:t«s©ift?fls. > :(d.) -mumm.: 4, 9 f letgas;"- 5 .0 - w^Kay&a®. 

mi A^ii.izbxmbii\LtcWimms (e^rac in^s n 5 1 .rii^wm-.- 5 2 -^^lais^Jc^^m^. . 5 3 - 

ma®? 4 o®ts<£)2tf:cWLai L/caft^BiajC'iis.i; t- en; mmmia^^!y:5A=n^'^.i'M:-5.5--^^j 5 e 

[s 1 7 ] miom^(^mm»<Dmmmm(om\m^ ' & •••^^is^i^aj.^&j.i-iag'g* ss •/= i^v-^:^. 5 

1-fc©r. (a-)'v«?;SBl l'ffll5eoiil8H.;iKb) '*Jl 9-*®;- 6 0-.-?t*ic 61-r±:H(k^>1^'r {2mi 
tt. *©MSISIS*-5j"' .-. V . .-■ Vif^ijc fi®^X«lliSl^>X') ft!.6-2v-i;u-U£>X.- 6 3••• 
[0 1 8 3. fi£*®«?g|*J®ia«©*ia«S©SS2 y 6 4 ^^-SSI^JtTi: .6.5 :v-SWM. 6 6 ••• 
tmv. ( a ) «. SM I 1 »]^©3iM0- X h )( i 30 -gjiffl. 6 7 •••fiWffi.'^ 6 8;(:.&Wffl;.'.6.9-vfflffl... 7 
». ^o{'P^g%>S*i?pTi?^i.-.hrc*5.;-. , st; 0"-3ljiSB;;.7- 1 •••;^-At<i/X:,.7 2--c)2;ftu>X 

[0:1 9..imimmfimmm0mm&s(o^a m^yr^T-v 7 3 c-^nk^sb. 7 4 ivgtiiieic;- 7 5 •■y^DSiisi.;* 7 

tfefflri;*:.('a ).•«;. sift-y5'y?L:(i^).2>iffl^!SFi.? 6-®siapwfttm 7:7."imi!im.'>7 B-mm 
(ommm ''X'jakm ^&mm^'j (.c)'«. e©M^0.r^ 7 9-tf*UA^%», 8 0"-fe>*-i 
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